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Figure 1.--Index map showing the location of the Little Dog and Pup
Canyons Roadless Area (03074), New Mexico.

Base from U.S. Geological Survey 1:62,500,
El Paso Gap, 1935; Texas Hill, 1943;
1:24,000, Gowdy Ranch, 1963; Panama Ranch, 1963
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CORRELATION OF MAP UNITS

Qa Holocene and Pleistocene QUATERNARY
Pg
Ps Lower Permian PERMIAN
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DESCRIPTION OF MAP UNITS

ALLUVIUM (HOLOCENE AND PLEISTOCENE)--Poorly sorted

stream and fan deposits derived from dominantly
carbonate rocks of the Guadalupe Mountains front.
Boulder-laden deposits at mouths of Pup Canyon and
other large canyons and along base of escarpment
below The Rim; consists largely of silt-size debris
1 mi (1.5 km) southwest of the escarpment

GRAYBURG FORMATION (LOWER PERMIAN)--Grayish-orange-

weathering, very pale orange, fine-grained dolomite
mostly in beds 1-12 in. (3-30 cm) thick interbedded
with subordinate, similarly colored, very fine
grained calcareous or dolomitic quartz sandstone.
Maximum of about 260 ft (80 m) of lower part of
formation exposed in study area

SAN ANDRES LIMESTONE (LOWER PERMIAN)--Almost entirely

dolomite and dolomitic limestone. Lower part of
formation characterized by variably abundant,
chiefly nodular, light- to medium-gray chert; chert
sparse in upper part. One or two very thin beds of
fine-grained, yellowish-brown sandstone are present
near top of formation. Mostly medium-gray,
weathering to light-olive-gray, carbonate rocks in
lower part of formation generally rather thickly
and obscurely bedded, and mostly fine to medium
grained. Carbonate rock in upper part of formation
is generally distinctly bedded, becoming increas-
ingly thinly bedded upward, thinly laminated in
upper 330 ft (100 m) or so, largely micrograined
near top. Upper and lower parts of formation
mapped as separate members by Hayes (1964),
southern part of study area, and by Kelley (1971),
throughout study area. Any boundary mapped on a
lithologic basis at least in northern part of study
area would not form a uniform datum. Thickness of
formation about 1,180-1,310 ft (360~400 m)
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YESO FORMATION (LOWER PERMIAN)--Changes in facies from
dominant gypsum in the north to dominant dolomite
in the south. Top of formation, except in
southernmost exposures, marked by grayish-yellow-
weathering sandy siltstone 6-10 ft (2-3 m) thick.
Gypsum of northern exposures is interrupted by many
thin beds of pale-red mudstone, especially in upper
part, and by variably thick units of thin-bedded,
fine-grained dolomite. Light- to dark-gray, fine-
grained dolomite of southern exposures occurs
mostly in beds less than 12 in. (30 cm) thick,
interbedded with minor amounts of gypsum and
yellowish-gray siltstone. Maximum of about 820 ft
(250 m) of upper part of formation exposed in study
area

CONTACT

NORMAL FAULT--Dotted where concealed; bar and ball on
downthrown side

STRIKE AND DIP OF BEDDING
GEOCHEMICAL SAMPLE LOCALITY
ABANDONED OIL AND GAS TEST HOLE
APPROXIMATE BOUNDARY OF STUDY AREA

BOUNDARY SEPARATING AREA OF RELATIVELY GREATER OIL AND
GAS POTENTIAL (NORTHWEST) FROM AREA OF RELATIVELY
LESSER POTENTIAL (SOUTHWEST)

STUDIES RELATED TO WILDERNESS

The Wilderness Act (Public Law 88-577, September
3, 1964) and related acts require the U.S. Geological
Survey and the U.S. Bureau of Mines to survey certain
areas on Federal lands to determine their mineral
resource potential. Results must be made available to
the public and be submitted to the President and the
Congress. This report presents the results of a
geological and mineral resource potential survey of
the Little Dog and Pup Canyons Roadless Area in the
Lincoln National Forest, Otero County, New Mexico.
The Little Dog and Pup Canyons Roadless Area was
classified as a further planning area (03074) during
the Second Roadless Area Review and Evaluation (RARE
II) by the U.S. Forest Service, January 1979.

SUMMARY

The Little Dog and Pup Canyons Roadless Area has
a low potential for mineral and energy resources
except for the northeast margin of the study area
where a small possibility exists for the occurrence of
oil and (or) gas. Fieldwork, a geochemical survey,
and a magnetic survey do not indicate the presence of
mineral resources in the study area. Nonmetallic
mineral deposits, such as dolomite rock, gypsum, and
carbonate gravels, are of very low quality or are too
far from potential markets. O0il and gas may underlie
the study area, but the probability is small. Explor-
atory holes drilled to date in the vicinity of the
study area have been dry.

INTRODUCTION

The Little Dog and Pup Canyons Roadless Area,
wiEhin the aincoln National Forest, comprises about 41
mi“ (106 km“) of the west slope of the Guadalupe
Mountains 40-50 mi (65-80 km) west-southwest of
Carlsbad, N. Mex. (fig. 1). The area includes parts
of the El Paso Gap and Texas Hill 15-minute quad-
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Figure 2.--Map showing geochemical sample localities, abandoned oil
and gas test holes, and oil and gas resource potential, Little
Dog and Pup Canyons Roadless Area.
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rangles and the Gowdy Ranch and Panama Ranch 7 1/2 -
minute quadrangles. A mineral-resource survey was
made of the area in 1979 by the U.S. Geological Survey
and the U.S. Bureau of Mines. This study, based on
geologic, geochemical, and geophysical investigations,
indicates that the potential for metallic or nonmetal-
lic mineral deposits is very low but that some poten-
tial exists for the occurrence of o0il and (or) natural
gas. An airborne magnetometer survey was made of the
area and its immediate surroundings, and spectro-
graphic analyses were made of 31 alluvial-sediment
samples (fig. 2). There are no recorded mining claims
in the area, and no oil or gas exploratory holes have
been drilled within the area.

GEOLOGY
Rocks

The following description of the geology is based
on fieldwork done in 1979 and on a report by Hayes
(1964) covering the southern part of the study area.
The Little Dog and Pup Canyons Roadless Area is under-
lain by Permian strata that have been disrupted by
many north- to northwest-trending high-angle faults.
The faults are related to the uplift of the Guadalupe
Mountains. The Yeso Formation, at the base of the
sequence, is made up of interbedded dolomite, gypsum,
and siltstone. The San Andres Limestone, which
overlies the Yeso and underlies most of the study
area, is composed almost entirely of dolomite and
dolomitic limestone. The upper unit, the Grayburg
Formation, crops out only near the southeast corner of
the study area and is composed of dolomite and subor-
dinate sandstone.

Structure

The Little Dog and Pup Canyons Roadless Area is
along the north- to northwest-trending faulted front
of the Guadalupe Mountains, which in a general way can
be described as a faulted monocline. The uplifted
Guadalupe Mountain block, east of the fault zone, dips
1°-2° eastward.

The principal faults are roughly en echelon in
nature; the eastern faults die out northward, and the
western faults die out southward. The faults have
stratigraphic displacements of a few tens to many
hundreds of feet. All of the larger faults and
several small faults have displacements that are
relatively down on the west or southwest, but several
faults, some of considerable length, have displace-
ments that are relatively down on the east or north-
east. Many of the faults are marked on the ground
surface by gentle topographic swales, and observations
in the region to the south and west pf the study area
indicate that these swales are weatheéred on clayey
gouge zones as much as 33 ft (10 m) thick. Such thick
gouge zones are not present on all the faults, but the
zones are significant in that they are probably nearly
impervious to migrating fluids.

AEROMAGNETIC SURVEY

An aeromagnetic survey of the area was flown 500
ft (150 m) above the ground along east-west flight
lines spaced 1 mi (1.6 m) apart. According to L. E.
Cordell (written commun., Sept. 22, 1980), "Aeromag-
netic contour patterns indicate sources wholly within
Precambrian crystalline basement rocks, about 1,500-
3,500 £t (450-1,065 m) below the sensor. Narrow high-
amplitude anomalies indicative of shallow igneous
intrusive rock were not observed. Nor is there any
obvious aeromagnetic expression of structural trends
or intersection of trends within the study area."

ASSESSMENT OF MINERAL RESOURCE POTENTIAL
Base and precious metals

No visible signs of base- or precious-metal
mineralization or hydrothermal alteration were noted
during this investigation, and there are no mineral
claims in the Little Dog and Pup Canyons Roadless
Area. As a part of this investigation, 31 alluvial-
sediment samples were collected from drainage courses
that drain the study area. Semiquantitative spectro-
graphic analysis of the samples showed no anomalous
metal values. On the basis of these geochemical
results, the failure to detect any visible signs of
mineralized rock, the absence of magnetic evidence for
shallow igneous intrusives, and the general lack of
mineralized rock in the Guadalupe Mountains, it is
deemed highly improbable that any metallic mineral
denosits underlie the study area.

01l and gas

0il and (or) gas may underlie the study area, but
the probability is small. Presently, the closest
production is from a series of gas wells about 12.4 mi
(20 km) northeast of the study area. These wells,
which produce primarily from rocks of Pennsylvanian
age, are all northeast of the northeast margin of the
Guadalupe Mountains. On the basis of past drilling on
both sides of the northeast margin of the present
mountains, that margin reflects the edge of an ancient
positive area on which Pennsylvanian rocks are rela-
tively thin or absent to the southwest. Of the more
than 20 test holes that have been drilled in the
Guadalupe Mountains southwest of that margin, all have
been nonproductive. One of these test holes, the Tri-
Service Drilling Co. 1 Little Dog-Federal, was drilled
just outside the study area in NEH@ sec. 6, T. 22 S.,
R. 19 E. (fig. 2). Three other dry holes have been
drilled within 3 mi (5 km) of the study area.

At least 3,300 ft (1,000 m) and possibly as much
as 5,000 ft (I,500 m) of sedimentary rock lie between
the base of the San Andres Limestone and the Precam-
brian basement rocks, and several zones within these
sedimentary rocks have proven to be productive of oil
and (or) gas east of the Guadalupe Mountains in south-
eastern New Mexico. The gouge zones that occur along
many of the faults in the study area could easily
serve as impervious barriers to oil or gas migration
and might serve as traps for hydrocarbons, especially
in areas where the rock layers dip away from the
faults. Thus, a reasonable case could be made for
test drilling in the study area, especially near The
Rim throughout the length of the study area. However,
the chances of finding a productive reservoir in a
single test are estimated to be less than 1 in 10.

Nonmetalliferous deposits

Deposits of dolomite, gypsum, and gravel are
present in the study area. However, large amounts of
a better quality of these materials are abundant
elsewhere in more accessible areas in the region.
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